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Description 

Three- or four-pole low-voltage power switch with Rogowski 
coils operating as current sensors 

The invention relates to a three-pole or four-pole low-voltage 
power switch using Rogowski coils as current sensors, an 
electronic overcurrent release and a device for ground-fault 
detection, the outputs of the Rogowski coils each being taken 
via an RC low-pass filter to an instrumentation amplifier of 
the overcurrent release. 

Three-pole or four-pole low-voltage power switches are 
sometimes fitted with a device for ground-fault detection. To 
detect a ground fault, it is necessary to form the vectorial 
sum of the currents in the three/ four conductors of the 
monitored electrical power network. It is also possible to 
connect an external summation current transformer, which 
summates the primary currents directly. Depending on the 
requirements of the switching installation in which the power 
switch is used, a detected ground fault is either merely 
signaled or causes the switch to trip after a preset delay. 

If the power switch works using Rogowski coils as current 
sensors, as disclosed in German patent DE 100 54 496 Al for 
example, the currents in the Rogowski coils are far too small 
for a summation evaluation according to the type of detection 
in the neutral conductor described in the introduction. In 
order to still be able to detect ground faults, the practice 
until now was to generate by calculation the summation current 
from the individual current signals, after their analog-to- 
digital conversion in the microprocessor, and to provide it as 
a digital value. 
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The sampling in the processor results in errors, because the 
processor detects the individual analog-to-digital converter 
values with a time offset from one phase to the next. This 
means that the signal is measured with a time difference of 
90 \is from phase Ll to phase N. Although the summation current 
can be calculated by interpolation and backward projection to 
the first of three/ four sample values in each case, a 
significant systematic error still remains, in particular when 
there are dynamic current variations in the power network. 

The object of the invention is to enable ground- fault detection 
in a simpler manner for a low-voltage power switch of the type 
cited in the introduction using Rogowski coils as current 
sensors . 

The object is achieved according to the invention by the 
features of claim 1. 

According to claim 1, the output signals of all the Rogowski 
coils are taken via resistors in common to an integration 
capacitor, whose voltage forms the input signal of an 
additional instrumentation amplifier indicating the summation 
current in the monitored power network. The output signal of 
this instrumentation amplifier is then processed further in the 
microprocessor of the overcurrent release in a manner known in 
the art . 

The invention shall be described in more detail below with 
reference to an exemplary embodiment. The associated drawing 
shows in a block diagram the current detection system for an 
electronic overcurrent release of a low-voltage power switch. 
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Rogowski coils 1 are used as sensors for detecting the currents 
in the power network. The outputs of the Rogowski coils 1 are 
taken via a symmetric low-pass RC circuit 2 to the inputs of 
instrumentation amplifiers 3. At their outputs lie the signals 
IL1, IL2 , IL3 , ILN proportional to the power-network currents 
for the three phase conductors and the neutral conductor of the 
power network, which are then taken via AD-converters (not 
shown here) to a microprocessor, which monitors the signals 
ILl, IL2, IL3, ILN for inadmissibly high values, and, if 
applicable, causes the power switch to trip immediately or 
after a delay. 

In addition to detecting the individual currents, summation is 
now also provided on the analog side of the overcurrent 
release. For this purpose, the output signals of the Rogowski 
coils 1 are each taken via a symmetrical low-pass filter 
comprising the resistors 4 and 5 and a common integration 
capacitor 6 to an additional instrumentation amplifier 7, at 
whose output lies a signal ISumme, which represents the sum of 
all the currents in the monitored power network. If the 
summation current (minus a preset tolerance value) does not 
equal zero, then there is a ground fault in the area located 
after the power switch. The ground fault is signaled by a 
visual indicator, and, if applicable, also causes the 
overcurrent release to trip after a preset delay and hence to 
disconnect the connected loads. 

Using the arrangement it is possible to select the measurement 
range of the current summation in terms of the gain so that the 
analog- to-digital converter is driven over its maximum range. 
The sampling error that previously occurred no longer exists. 



